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If we suppose that part of the original wave traverses the plate, and that part                               -   <
passes alongside, (5) gives  the relative retardation—that is, the distance                                  '
between the wave-fronts  which  were  originally in  one plane.     It would
appear at first sight that this result would give us the means of rendering
v evident.    For the retardation, depending upon the sign of v/V, will be                                  ,
altered when the direction of the light is reversed, and this we have it in                                  I
our power to bring about by simply turning our apparatus through 180°.
A more careful examination will, however, lead us to a different conclusion.                                      j
The most obvious way of examining the retardation would be to use homogeneous light, and, by producing regular interference of the two portions,
to observe the positions of the fringes, and any displacement that might                                  I
result from a shift of the apparatus relatively to the direction of the earth's
motion.    But if we employ for this purpose a terrestrial flame, e.g. that of a                                  *
Bunsen's burner containing sodium, we have to take into account the fact that                                  '
the source is itself in motion.    For it is evident that the waves which pass in                                 I
a given time through any point towards which the source is moving are more                                 I
numerous than had the source been at rest, and that the wave-lengths are                                  t
correspondingly shortened.  If v be the velocity of the source, the wave-length                              '    i
is changed from X to X (1 — vj F).  At a point behind, from which the source is                                  |
retreating, the wave-length is A, (1 + v/ V).    We shall have occasion ta refer                                 |
again to this principle, named after Doppler, as applied by Huggins and others to the investigation of the motion of the heavenly bodies in the line of sight.
Referring now to (5), we see that, although the absolute retardation is affected by u, yet that the retardation as measured in wave-lengths remains unaffected. If, then, there be, in the absence of v, an agreement of phase between the two interfering beams, the introduction of v will cause no disturbance. Consequently no shifting of the interference bands is to be expected when the apparatus is turned so that the direction of propagation makes in succession all possible angles with that of the earth's motion.
The experiment has been modified by Hoek*, who so arranged matters as to eliminate the part of the retardation independent of v. ' As before, of two parallel beams A and B, one, A, passes through a plate of refracting medium; the other, B, through air. The beams are then collected by a lens, at the principal focus of which is placed a mirror. After reflection by this mirror, the beams exchange paths, B returning through the plate, and A through air. Apart, therefore, from a possible effect of the motion, there would be complete compensation and no final difference of path. As to the effect of the motion, it would appear at first sight that it ought to be sensible. During the first passage, A is (on account of -y) accelerated: on the return, B is retarded; and thus we might expect, upon the whole, a relative
* Archives Neerlandaises, t. in. p. 180 (1868), t. iv. p. 443 (1869).
35—2